(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
5 July 2007 (05.07.2007) 




11 111: 


nun in; 


iiui 


ii iiiiii 


1111101111 



PCT 



(10) International Publication Number 

WO 2007/074405 A3 



(51) International Patent Classification: 

C12N 15/82 (2006.01) C12N 15/12 (2006.01) 
A01H5/00 (2006.01) C12N 15/11 (2006.01) 
C12N 5/70(2006.01) 

(21) International Application Number: 

PCT/IB2006/004003 

(22) International Filing Date: 

18 September 2006 (18.09.2006) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/718,034 16 September 2005 (16.09.2005) US 

60/758,191 12 January 2006 (12.01.2006) US 

60/771,160 7 February 2006 (07.02.2006) US 

60/837,910 16 August 2006 (16.08.2006) US 
PCT/IB2006/003351 

15 September 2006 (15.09.2006) IB 

(71) Applicant (for all designated States except US): DE- 
VGEN NV [BE/BE]; Technologiepark 30, B-9052 
Zwijnaarde (BE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): RAEMAEKERS, 
Romaan [BE/BE]; Eikelstraat 29, B-9840 De Pinte (BE). 
FELDMANN, Pascale [BE/BE]; Proveniersterstraat 
5, B-9000 Gent (BE). PLAETINCK, Geert [BE/BE]; 
Pontstraat 16, B-9820 Bottelare (BE). NOOREN, Irene 
[NL/NL]; Coorenhertstraat 14, NL-3521 XH Utrecht (NL). 



VAN BLEU, Els [BE/BE]; Sint-Omerlaan 50, B-8900 
Leper (BE). PECQUEUR, Frederic [FR/FR]; 8 Rue 
dHallennes, F-59320 Sequedin (FR). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM,.DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP, 
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT, 
LU,,LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ, 
NA, NG, NI, NO, NZ, OM, PG, PH; PL, PT, RO, RS, RU, 
SC, SD, SE, SG, SK, SL, SM • SV, S Y, TJ, TM, TN, TR, 
IT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(84) Designated States ( unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, /SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY/KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, LVYMC, NL, PL, PT, 
' RO, SE, SI, SK, TR), OAPI (BE BJ, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TO, TG). 

Published: < 

— - with international search report 

— before the expiration of the time limit, for amending the 
claims and. to be republished in the event of receipt of 
amendments \> 

— with sequence listing part of description published sepa- 
rately in electronic form and available upon request from 
the International Bureau 

(88) Date of publication of the international search report: 
. 17 April 2008 



< 

o 

© 

o 
o 

fS 

Q (57) Abstract: The present invention relates to methods for controlling pest infestation using double stranded RNA molecules. 
^ The invention provides methods for making transgenic plants that express the double stranded RNA molecules, as well as pesticidal 
agents and commodity products produced by the inventive plants. 



(54) Title: DSRNA AS INSECT CONTROL AGENT 



INTERNATIONAL SEARCH REPORT 



International appUcallon No 

PCT/IB2006/004003 



A. CLASSIFICATION OF SUBJECT MATTER . 

INV. C12N15/82 A01H5/00 



C12N5/10 



C12N15/12 C12N15/11 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

C12N A01H C07K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal, PAJ, Sequence Search, WP I Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



DATABASE UniProt [Online] 

30 August 2005 (2005-08-30), "Ribosomal 

protein S4e." 

XP002432593 

retrieved from EBI accession no. 
UNIPROT: Q46XU7 

Database accession no. Q4GXU7 
abstract 

& DATABASE EMBL SEQUENCE LIBRARY [Online] 

Eb1 . hlnxton; ribosomal protein S4e; rpS4e 

gene 16 July 2005 (2005-07-16), 

L0NGH0RN,S.J.: "Biphyllus lunatus mRNA for 

ribosomal protein S4e n 

retrieved from EBI. HINXTON accession no. 

www.ebi.co.uk 

Database accession no. AM048926 
abstract 



2,3,6 



2,3,6 



-/- 



m 



Further documents are listed in the continuation of Box C. 



See patent family annex. 



* Special categories of cited documents : 

'A* document defining (he general state of the art which is not 

considered to be of particular relevance 
'E' earlier document but published on or after the international 

filing date 

'L' document which may throw doubts on priority claim (s) or 
which Is cfted to establish the publication date of another 
citation or other special reason (as specified) 

•O' document referring to an oral disclosure, use, exhibition or 
other means 

■F document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
hventlon 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document Is taken alone 

"Y" document of particular relevance; the claimed Invention 

cannot be considered to involve an inventive step when the. 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art 

document member of the same patent family 



Date of the actual completion of the International search 



2 October 2007 



Date of mailing of the international search report 



12/02/2008 



Name and mailing address of the ISA/ 

' European Patent Office, P.B. 5818 Patentlaan 2 
ML - 2280 HV FUjswtjk 
Tel (4-31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Holtorf, Sonke 



Foot PCT/ISW210 (second sheet) (April 2005) 



INTERNATIONAL SEARCH REPORT 


International application No 

PCT/IB2O06/004O03 


C(ContlnuaUon). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


v 
A 


WO 2005/019408 A (BAR I LAN UNIVERSITY; 
HAZERA GENETICS LTD; RAHAN MERISTEM LTD; 
M1CHAFL1 3 March 2005 (2005-03-03} 
- the whole document 




18 

X \J 


X 


W0 2005/049841 A (COMMONWEALTH SCIENTIFIC 
AND INDUSTRIAL RESEARCH ORGANISATION; 
RAYFR RT^ 2 .lunp 200^ (2nfiR-r)fi-fi2} 

page 23 




18 


A 


W0 01/34815 A (CAMBRIA BIOSCIENCES, LLC) 
17 May 2001 (2001-05-17) 
the whole document 






A 


W0 01/37654 A (DNA PLANT TECHNOLOGY 
CORPORATION- TOBIAS CHRISTIAN- SHAH 
G0WRI; GUTT) 31 May 2001 (2001-05-31) 
the whole document 






A 


wn ni/nciAEAd a ( rnMMnwwFAi th tfnttftt 

WU UO/ UUhDH't rt V. voUni CnL 1 n OiriLIN I xi IV* 

AND INDUSTRIAL RESEARCH ORGANISATION; 
WHYARD, ) 16 January 2003 (2003-01-16) 
the whole document 

C 1 d I 111 XJ 

page 23 - page 24 
page 20, line 21 






A 


W0 02/46432 A (AVENTIS CR0PSCIENCE GMBH; 
GMWkTI NTICni A<^ 13 June 2002 (2002-06-13} 
the whole document 






A 


W0 01/09301 A (GEN0PTERA LLC [US]) 
8 February 2001 (2001-02-08) 
the whole document 






A 


W0 2004/001000 A (MONSANTO TECHNOLOGY LLC 
[US]) 31 December 2003 (2003-12-31) 
page 16, line 21 - page 17, line 2; claim 
16 




V 


P,X 


W0 2005/110068 A (MONSANTO TECHNOLOGY LLC; 
BAUM, JAMES , A; GILBERTS0N, LARRY, A; 
K0VALIC) 24 November 2005 (2005-11-24) 
page 5, line 7 
claim 39; example 6 




18,27 



Form PCT7ISA/210 (continuation of second sheet) (April 2005) 



INTERNATIONAL SEARCH REPORT 



Internationa! application No. 

PCT/IB2006/004003 



Box No. U Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



□ 



Claims Nosj 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos^ 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful International search can be carried out, specifically: 



3. Q Claims IMos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this International application, as follows: 

t 

see additional sheet 



1 . I I As all required additional search fees were timely paid by the applicant, this International search report covers allsearchable 
1 — 1 claims. 

2. As all searchable claims could be searched without effort justifying an additional fees, this Authority did not Invite payment of 
additional fees. 



3. 1 I As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers 
1 — 1 only those claims for which fees were paid, specifically claims Nos.: 



4. [vj No required additional search fees were timely paid by the applicant Consequently, this intematlonaJ search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Invention 1: 1-11, 18-19, 23-25, 27, 38-40 partially 

Remark on Protest ] I The adcfitionaJ search fees were accompanied by the applicant's protest and, where applicable, the 

1 — 1 payment of a protest fee. 

1 I The adcfitionaJ search fees were accompanied by the applicant* s protest but the applicable protest 
1 — 1 fee was not paid within the time limit specified in the invitation. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2) J (April 2005) 



International Application No. PCT/IB2006 /004003 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

Invention 1: 1-11,18-19,23-25,27,38-40 partially 

Isolated Lepti notarsa-specific nucleotide sequence as 
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plant transfomed by said sequence, a product produced from 
said plant, a method for controlling or preventing insect 
growth comprising providing a pest with a plant material 
comprising said dsRNA molecule method for improving crop 
yield comprising introducing said nucleotide sequence into a 
plant wherein the expression of said polynucleotide inhibits 
pest infestation and loss of yield; use of said 
polynucleotide sequence, said dsRNA, said plant for treating 
insect, nematode or fungal infestation in plants. 
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as invention 1, but limited to the Lepti notarsa-specif ic 
SEQIDs 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 49 to 158, 
159, 160-163, 168, 173, 178, 183, 188, 193, 198, 203, 208, 
215, 220, 225, 230, 240 to 246 and 2486. 



Invention 150: claims 1-11,18-19,23-25,38-40 partially, 28 
completely 

as invention 1, but limited to the Phaedon-specif ic 
nucleotide sequences as characterized by SEQIDs 247, 249, 
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493, 498, 503, 508 to 512 and the use for 
Phaedon-specif ic infestation in plants. 
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as invention 1, but limited to the Epi lachna-specific 
nucleotide sequences as characterized by SEQIDs 513, 515, 
517, 519, 521, 533 to 575, 576, 581, 586, 591 or 596 and the 
use for Epi lachna-specific infestation in plants. 
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as invention 1, but limited to the Anthonomus-specif ic 
nucleotide sequences as characterized by SEQIDs 601, 603, 
605, 607, 609, 621 to 767, 768, 773, 778, 783 or 788 and the 
use for 

Anthonomus-specif ic infestation in plants. 
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Invention 153: claims 1-11,18-19,23-25,38-40 partially, 31 
completely 

as invention 1, but limited to the Tribolium-specific 
nucleotide sequences as characterized by SEQIDs 793, 795, 
797, 799, 801, 813 to 862, 863, 868, 873, 878 or 883 and the 
use for Tribolium-specific infestations. 



Invention 154: claims 1-11,18-19,23-25,38-40 partially, 32 
completely 

as invention 1, but limited to the Myzus-specific nucleotide 
sequences as characterized by SEQIDs 888, 890, 892, 894, 
896, 908 to 1040, 1041, 1046, 1051, 1056, 1061, or 1066 to 
1070 and the use for Myzus-specific infestation in plants. 



Invention 155: claims 1-11,18-19,23-25,38-40 partially, 33 
completely 

as invention 1, but limited to the Nilaparvata-specific 
nucleotide sequences as characterized by SEQIDs 1071, 1073, 
1075, 1077, 1079, 1081, 1083, 1085, 1087, 1089, 1091, 1093, 
1095, 1097, 1099, 1101, 1103, 1105, 1107, 1109,1111, 1113, 
1161 to 1571, 1572, 1577, 1582, 1587, 1592, 1597, 1602, 
1607, 1612, 1617, 1622, 1627, 1632, 1637, 1642, 1647, 1652, 
1657, 1662, 1667, 1672 or 1677 and the use for 
Nilaparvata-specific infestations in plants. 



Invention 156: claims 1-11,18-19,23-25,38-40 partially, 34 
completely 

as invention 1, but limited to Chi lo-specific nucleotide 
sequences as characterized by SEQIDs 1682, 1684, 1686, 1688, 
1690, 1692, 1694, 1696, 1698, 1700, 1702, 1704, 1730 to 
2039, 2040, 2045, 2050, 2055, 2060, 2065, 2070, 2075, 2080, 
2085, 2090 or 2095 and the use for 
Chilo-specific infestation 1n plants. 



Invention 157: claims 1-11,18-19,23-25,38-40 partially, 35 
completely 

as invention 1, but limited to Plutel la-specific nucleotide 
sequences as characterized by SEQIDs 2100, 2102, 2104, 2106, 
2108, 2120 to 2338, 2339, 2344, 2349, 2354, or 2359 and the 
use for Plutel la-specific infestations in plants. 
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as invention 1, but limited to Acheta-specific nucleotide 
sequences as characterized by SEQIDs 2364, 2366, 2368, 2370, 
2372, 2384 to 2460, 2461 , 2466, 2471, 2476 or 2481 and the 
use for Acheta-specific infestations. 



Invention 159: claims 12-17 completely 

Plant comprising dsRNA derived from a pest species, wherein 
said dsRNA inhibits pest biological activity or expression 
of a target sequence, and wherein said target sequence is an 
insect, nematode, bacteria or fungi sequence, and wherein 
said plant is further male-sterile. 



Invention 160: claim 20 

Pesticide comprising a plant expressing a target 
polynucleotide sequence. 



Invention 161: claims 21,22,26 completely 

Method for controlling pest infestation comprising 
identifying a target sequence in a pest, introducing said 
sequence or an orthologous sequence of a second pest into 
said plant. 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



International application No 

PCT/IB2006/004003 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



WO 2005019408 A 03-03-2005 



AU 2004267254 Al 

CA 2535132 Al 

EP 1656012 A2 

US 2007199100 Al 



03-03-2005 
03-03-2005 
17-05-2006 
23-08-2007 



WU £(JUDU49o41 


A 


02-Oo-ZOOb 


tr 


1687435 Al 


09-08-2006 


WO 0134815 


A 


17-05-2001 


AU 


1461701 A 


06-06-2001 








CA 


2388753 Al 


17-05-2001 








EP 


1230376 Al 


14-08-2002 








US 


6326193 Bl 


04-12-2001 








US 


2002137710 Al 


26-09-2002 


WO 0137654 


A 


31-05-2001 


AU 


2047001 A 


04-06-2001 


WO 03004644 


A 


16-01-2003 


CA 


2455490 Al 


16-01-2003 








EP 


1414959 Al 


06-05-2004 








JP 


2004532653 T 


28-10-2004 








NZ 


530969 A 


30-09-2005 








US 


2005095199 Al 


05-05-2005 



WO 0246432 


A 


13- 


-06-2002 


AU 


1914002 A 


18-06-2002 










EP 


1210875 Al 


05-06-2002 


WO 0109301 


A 


08- 


-02-2001 


AU 


6382400 A 


19-02-2001 










EP 


1206537 A2 


22-05-2002 


WO 2004001000 


A 


31- 


-12-2003 


AU 


2003251579 Al 


06-01-2004 










EP 


1516051 A2 


23-03-2005 


W0 2005110068 


A 


24- 


-11-2005 


AU 


2005244258 Al 


24-11-2005 










BR 


PI0509743 A 


25-09-2007 










CA 


2562022 Al 


24-11-2005 










EP 


1732379 A2 


20-12-2006 



Fotro PCTASA/210 (patent family annex) (April 2005) 



